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MOTTO DAN PERSEMBAHAN 
 
MOTTO: 
...tidaklah sama orang yang berilmu dan tidak berilmu. Sesungguhnya 
yang memiliki akal pikiran adalah yang dapat menerima pelajaran. 
(Q. S. Ar-Zumar : 9) 
 
Sesungguhnya bersama kesulitan itu ada kemudahan. sesungguhnya 
bersama kesulitan itu ada kemudahan. 
(Q.S Syarh : 5-6) 
 
 
Jika engkau memikirkan kehidupan dunia maka jadikan hidupmu 
seperti hidup selamanya, namun apabila engkau memikirkan kehidupan 
akhirat maka jadikan hidupmu seperti mati esok hari 
(Penulis) 
 
Bersegeralah menuju kehidupan yang lebih baik, karena setiap manusia 
yang terlahir di dunia, terlahir dalam kesucian dan kebaikan. 
(Penulis) 
 
Kesuksesan dan keberhasilan tidak bisa diraih dengan mengandalkan 
pikiran atau kecerdasan semata, namun kekuatan do’a kepada yang 
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pihak, walaupun yang terlihat dimuka mungkin hanyalah sebuah nama. Sehingga 
dalam kesempatan ini penulis mempersembahkan ucapan terima kasih dan 
penghargaan setinggi-tingginya dengan segala kerendahan hati, kepada: 
1. Allah Subhanahu Wata’ala dengan sebaik-baik pujian, puji yang tidak bisa 
diungkapkan dengan kata-kata. 
viii 
 
2. Shalawat dan salam semoga tetap dilimpahkan kepada Rasulullah 
Muhammad Shalallahu ‘alayhi wassalam dan keluarganya, dan para 
sahabatnya. 
3. Fajar Suryawan, S. T, M. Eng, Ph. D, selaku pembimbing I yang telah  
memberikan  nasehat,  bimbingan,  dorongan,  dan  pengarahan  kepada 
penulis sehingga dapat menyelesaikan skripsi ini. 
4. Jan Wantoro, S. T., selaku pembimbing II yang juga selalu memberikan 
bimbingan dan pengarahan kepada penulis sehingga dapat menyelesaikan 
skripsi ini. 
5. Kedua orang tua, terima kasih atas semua doa, semangat dan perjuangan 
yang tiada hentinya, juga atas curahan kasih sayang yang tidak pernah 
surut dalam setiap langkah kehidupan penulis.. 
6. Teman-teman seperjuangan, terimakasih atas dukungan dan kerjasamanya. 
7. Semua pihak yang tidak dapat disebutkan satu per satu yang telah 
membantu hingga terselesaikannya skripsi ini. 
Akhirnya penulis berharap semoga skripsi ini berguna bagi semua pihak 
dan bermanfaat bagi punyusun khususnya dan pembaca pada umumnya dalam 
menambah pengetahuan dan wawasan ilmu. Amiin. 
  ﮫﺗﺎﻛﺮﺑ وﷲ  ﺔﻤﺣر و ﻢـــــﻜﯿﻠﻋ مﻼـــﺴﻟا و 
 








Halaman Judul  .............................................................................................  i 
Halaman Persetujuan  ...................................................................................  ii 
Halaman Pengesahan  ...................................................................................  iii 
Daftar Kontribusi ..........................................................................................  iv 
Motto dan Persembahan  ...............................................................................  v 
Kata Pengantar  .............................................................................................  vii 
Daftar Isi  ......................................................................................................  ix 
Daftar Tabel  .................................................................................................  xv 
Daftar Gambar  .............................................................................................  xvii 
Daftar Grafik   ..............................................................................................  xx 
Abstraksi ......................................................................................................  xxii 
BAB I PENDAHULUAN  .......................................................................... 1 
A. Latar Belakang   ........................................................................................ 1 
B. Perumusan Masalah  ................................................................................. 2 
C. Batasan Masalah   ..................................................................................... 2 
D. Tujuan Penelitian  .....................................................................................  3 
E. Manfaat Penelitian  ................................................................................... 3 
F. Sistematika Penulisan  ............................................................................... 3 
BAB II TINJAUAN PUSTAKA  ................................................................. 5 
A. Telaah Penelitian   ..................................................................................... 5 
x 
 
B. Landasan Teori  ........................................................................................ 7 
1. Routing   .............................................................................................. 9 
a. Protocol   .................................................................................... 10 
a1. TCP / IP     .......................................................................... 10 
a1.1. IP Addressing    ............................................................... 10 
a1.1.1. Kelas – kelas alamat IP     ................................. 11 
a1.2. Subnetting      .................................................................. 12 
a2. TCP       ............................................................................... 13 
a3. UDP      ............................................................................... 14 
b. Routing Protocol    ..................................................................... 14 
b1. Static Routing    ................................................................... 14 
b2. Dynamic Rouitng    .............................................................. 15 
b2.1. EIGRP    ......................................................................... 16 
b2.2. OSPF    ........................................................................... 17 
c. Adaptive Routing    ..................................................................... 17 
2. Network Simulator 2    ......................................................................... 22 
a. Sejarah Network Simulator 2   .................................................... 22 
b. Kelebihan Network Simulator 2    ............................................... 22 
c. Konsep Dasar Network Simulator 2    ......................................... 23 
3. Yang Akan Dibandingkan    ................................................................ 24 
a. QoS    ......................................................................................... 24 
a1. Parameter QoS   .................................................................. 24 
a1.1. Delay    ........................................................................... 25 
xi 
 
a1.2. Throughput    .................................................................. 25 
a1.3. Packetloss    .................................................................... 25 
a1.4. Jitter    ............................................................................ 25 
BAB III METODE PENELITIAN  .............................................................. 26 
A. Waktu dan Tempat Penelitian   .................................................................. 26 
B. Peralatan Penelitian    ................................................................................ 26 
a.1. Komputer    ......................................................................................... 26 
a.2. Ubuntu 10.10 Desktop i386  ................................................................ 26 
a.3. Ns-allinone-2.34    ............................................................................... 27 
C. Alur Penelitian   ........................................................................................ 27 
D. Alur Kerja Sistem    ...................................................................................  28 
E. Instalasi Software NS-2 dan Membuat Simulasi    ..................................... 30 
a. Instalasi software NS-2    ..................................................................... 30 
b. Membuat simulasi    ............................................................................ 34 
BAB IV HASIL DAN PEMBAHASAN  ...................................................... 41 
A. Hasil    ...................................................................................................... 41 
1. Jalur 5 node    ............................................................................................ 41 
a. Skenario sambung    ............................................................................ 41 
a.1. Level 1    ...................................................................................... 41 
a.2. Level 2    ...................................................................................... 43 
a.3. Level 3    ...................................................................................... 44 
a.4. Level 4    ...................................................................................... 45 
b. Skenario ring    .................................................................................... 46 
xii 
 
b.1. Level 1    ...................................................................................... 46 
b.2. Level 2    ...................................................................................... 47 
b.3. Level 3    ...................................................................................... 48 
b.4. Level 4    ...................................................................................... 50 
c. Skenario acak    ................................................................................... 51 
c.1. Level 1    ...................................................................................... 51 
c.2. Level 2    ...................................................................................... 54 
c.3. Level 3    ...................................................................................... 55 
c.4. Level 4    ...................................................................................... 57 
2. Jalur 10 node    .......................................................................................... 59 
a. Skenario sambung    ............................................................................ 59 
a.1. Level 1    ...................................................................................... 59 
a.2. Level 2    ...................................................................................... 60 
a.3. Level 3    ...................................................................................... 60 
a.4. Level 4    ...................................................................................... 61 
b. Skenario ring    .................................................................................... 62 
b.1. Level 1    ...................................................................................... 62 
b.2. Level 2    ...................................................................................... 64 
b.3. Level 3    ...................................................................................... 65 
b.4. Level 4    ...................................................................................... 67 
c. Skenario acak    ................................................................................... 68 
c.1. Level 1    ...................................................................................... 68 
c.2. Level 2    ...................................................................................... 71 
xiii 
 
c.3. Level 3    ...................................................................................... 73 
c.4. Level 4    ...................................................................................... 75 
3. Jalur packet heterogen    ............................................................................ 77 
a. Skenario packet heterogen    ................................................................ 77 
a.1. Level 1    ...................................................................................... 77 
a.2. Level 2    ...................................................................................... 80 
a.3. Level 3    ...................................................................................... 84 
a.4. Level 4    ...................................................................................... 85 
B. Pembahasan   ............................................................................................ 87 
B1. Pembahasan dari hasil penelitian   ............................................................. 87 
1. 5 dan 10 node    ......................................................................................... 87 
a. Waktu delay    ..................................................................................... 87 
a.1. Skenario sambung    ..................................................................... 87 
a.2. Skenario ring   ............................................................................. 89 
a.3. Skenario acak    ............................................................................ 92 
b. Waktu throughput   ............................................................................. 94 
b.1. Skenario sambung    ..................................................................... 94 
b.2. Skenario ring    ............................................................................ 97 
b.3. Skenario acak    ............................................................................ 99 
c. Packetloss    ........................................................................................101 
c.1. Skenario sambung    .....................................................................101 
c.2. Skenario ring   .............................................................................103 
c.3. Skenario acak     ...........................................................................105 
xiv 
 
d. Jitter    .................................................................................................108 
d.1. Skenario sambung    .....................................................................108 
d.2. Skenario ring   .............................................................................110 
d.3. Skenario acak    ............................................................................112 
2. Packet heterogen    ....................................................................................114 
a. Delay    ................................................................................................114 
b. Throughput    .......................................................................................115 
c. Packetloss    ........................................................................................116 
d. Jitter     ................................................................................................117 
B2. Perbandingan hasil dengan rujukan penelitian  ..........................................119 
BAB V KESIMPULAN DAN SARAN  ......................................................121 
A. Kesimpulan  ..............................................................................................121 
B. Saran  ........................................................................................................122 
DAFTAR PUSTAKA  ...................................................................................123 














DAFTAR TABEL                                                                                                                                                           
 
Tabel 2.1. Pembagian kelas alamat IP   ........................................................... 12 
Tabel 4.1. Cost pada link skenario acak level 1, jalur 5 node   ......................... 52 
Tabel 4.2. Cost pada link skenario acak level 1, jalur 10 node   ....................... 69 
Tabel 4.3. Cost pada link skenario packet heterogen level 1   .......................... 78 
Tabel 4.4 delay skenario sambung 5 node dalam satuan millisecond   ............. 87 
Tabel 4.5 delay skenario sambung 10 node dalam satuan millisecond ............. 89 
Tabel 4.6 delay skenario ring 5node dalam satuan millisecond    ..................... 90 
Tabel 4.7 delay skenario ring 10node dalam satuan millisecond    ................... 91 
Tabel 4.8 delay skenario acak 5node dalam satuan millisecond    .................... 92 
Tabel 4.9 delay skenario acak 10node dalam satuan millisecond    .................. 93 
Tabel 4.10 throughput skenario 5node sambung dalam satuan kbps    ............. 95 
Tabel 4.11 throughput skenario 10node sambung dalam satuan kbps   ............ 96 
Tabel 4.12 throughput skenario ring 5node dalam satuan kbps    ..................... 97 
Tabel 4.13 throughput skenario ring 10node dalam satuan kbps    ................... 98 
Tabel 4.14 throughput skenario acak 5node dalam satuan kbps    .................... 99 
Tabel 4.15 throughput skenario acak 10node dalam satuan kbps    ..................100 
Tabel 4.16 packetloss 5node skenario sambung    ............................................101 
Tabel 4.17 packetloss 10node skenario sambung    ..........................................102 
Tabel 4.18 packetloss skenario ring 5node    ...................................................103 
Tabel 4.19 packetloss skenario ring 10node    .................................................104 
Tabel 4.20 packetloss skenario acak 5node   ...................................................105 
xvi 
 
Tabel 4.21 packetloss skenario acak 10node    .................................................107 
Tabel 4.22 jitter skenario sambung 5node dalam satuan millisecond    ............108 
Tabel 4.23 jitter skenario sambung 10node dalam satuan millisecond   ...........109 
Tabel 4.24 jitter skenario ring 5node dalam satuan millisecond    ....................110 
Tabel 4.25 jitter skenario ring 10node dalam satuan millisecond    ..................111 
Tabel 4.26 jitter skenario acak 5node dalam satuan millisecond   ....................112 
Tabel 4.27 jitter skenario acak 10node dalam satuan millisecond    .................113 
Tabel 4.28 Delay skenario acak packet heterogen    ........................................114 
Tabel 4.29 Throughput skenario acak packet heterogen    ...............................115 
Tabel 4.30 packetloss skenario acak packet heterogen   ..................................116 


















Gambar 2.1. Mind Map Penelitian ................................................................ 8 
Gambar 2.2. Tipe-tipe deadlock    ................................................................ 21 
Gambar 2.3. Hubungan TCL/OTcl dengan C++    ........................................ 23 
Gambar 3.1. Alur Penelitian    ...................................................................... 28 
Gambar 3.2. Alur kerja system    .................................................................. 30 
Gambar 3.3. Langkah 1, instalasi NS-2    ..................................................... 31 
Gambar 3.4. Langkah 2, instalasi NS-2    ..................................................... 31 
Gambar 3.5. Langkah 3, instalasi NS-2    ..................................................... 32 
Gambar 3.6. Langkah 4, instalasi NS-2    ..................................................... 32 
Gambar 3.7. Langkah 5, instalasi NS-2    ..................................................... 32 
Gambar 3.8. Langkah 6, instalasi NS-2    ..................................................... 33 
Gambar 3.9. Langkah 7, instalasi NS-2    ..................................................... 34 
Gambar 3.10. hasil script simulasi sederhana    .............................................. 36 
Gambar 4.1. skenario sambung level 1, 5 node    .......................................... 42 
Gambar 4.2. skenario sambung level 2, 5 node    .......................................... 43 
Gambar 4.3. skenario sambung level 3, 5 node    .......................................... 44 
Gambar 4.4. skenario sambung level 4, 5 node    .......................................... 45 
Gambar 4.5. skenario ring level 1, 5 node    .................................................. 46 
Gambar 4.6. skenario ring level 1 saat jalur terputus, 5 node   ...................... 47 
Gambar 4.7. skenario ring level 2 jalur terputus, 5 node   ............................. 47 
Gambar 4.8. skenario ring level 2, 5 node    .................................................. 48 
xviii 
 
Gambar 4.9. skenario ring level 3, 5 node    .................................................. 49 
Gambar 4.10. skenario ring level 3 saat jalur terputus, 5 node   ...................... 50 
Gambar 4.11. skenario ring level 4, 5 node     ................................................. 50 
Gambar 4.12. skenario ring leve 4 saat jalur terputus, 5 node    ...................... 51 
Gambar 4.13. skenario acak level 1, 5 node     ................................................ 52 
Gambar 4.14. skenario acak level 1 saat jalur terputus, 5 node    ..................... 53 
Gambar 4.15. skenario acak level 2, 5 node    ................................................. 54 
Gambar 4.16. skenario acak level 2 saat jalur terputus, 5 node    ..................... 55 
Gambar 4.17. skenario acak level 3, 5 node    ................................................. 56 
Gambar 4.18. skenario acak level 3 saat jalur terputus, 5 node    ..................... 57 
Gambar 4.19. skenario acak level 4, 5 node    ................................................. 57 
Gambar 4.20. skenario acak level 4 saat jalur terputus, 5 node    ..................... 58 
Gambar 4.21. skenario sambung level 1, 10 node    ........................................ 59 
Gambar 4.22. skenario sambung level 2, 10 node    ........................................ 60 
Gambar 4.23. skenario sambung level 3, 10 node    ........................................ 61 
Gambar 4.24. skenario sambung level 4, 10 node    ........................................ 62 
Gambar 4.25. skenario ring level 1, 10 node    ................................................ 63 
Gambar 4.26. skenario ring level 1 saat jalur terputus, 10 node    .................... 63 
Gambar 4.27. skenario ring level 2, 10 node   ................................................. 64 
Gambar 4.28. skenario ring level 2 saat jalur terputus, 10 node    .................... 65 
Gambar 4.29. skenario ring level 3, 10 node    ................................................ 66 
Gambar 4.30. skenario ring level 3 saat jalur terputus, 10 node    .................... 66 
Gambar 4.31. skenario ring level 4, 10 node    ................................................ 67 
xix 
 
Gambar 4.32. skenario ring level 4 saat jalur terputus, 10 node    .................... 68 
Gambar 4.33. skenario acak level 1, 10 node    ............................................... 69 
Gambar 4.34. skenario acak level 1 saat jalur terputus, 10 node    ................... 71 
Gambar 4.35. skenario acak level 2, 10 node    ............................................... 72 
Gambar 4.36. skenario acak level 2 saat jalur terputus, 10 node    ................... 73 
Gambar 4.37. skenario acak level 3, 10 node     .............................................. 73 
Gambar 4.38. skenario acak level 3 saat jalur terputus, 10 node    ................... 74 
Gambar 4.39. skenario acak level 4, 10 node    ............................................... 75 
Gambar 4.40. skenario acak level 4 saat jalur terputus, 10 node    ................... 76 
Gambar 4.41. level 1    ................................................................................... 77 
Gambar 4.42. level 1 jalur terputus    .............................................................. 80 
Gambar 4.43. level 2    ................................................................................... 81 
Gambar 4.44. level 2 jalur terputus    .............................................................. 82 
Gambar 4.45. level 3    ................................................................................... 83 
Gambar 4.46. level 3 jalur terputus    .............................................................. 84 
Gambar 4.47. level 4    ................................................................................... 85 











Grafik 4.1. waktu delay skenario sambung 5 node    .................................. 88 
Grafik 4.2. waktu delay skenario sambung 10 node   ................................. 89 
Grafik 4.3. waktu delay skenario ring 5 node    .......................................... 91 
Grafik 4.4. waktu delay skenario ring 10 node    ........................................ 92 
Grafik 4.5. waktu delay skenario acak 5 node    ......................................... 93 
Grafik 4.6. waktu delay skenario acak 10 node    ....................................... 94 
Grafik 4.7. waktu throughput skenario sambung 5 node    .......................... 95 
Grafik 4.8. waktu throughput skenario sambung 10 node    ........................ 96 
Grafik 4.9. waktu throughput skenario ring 5 node    ................................. 97 
Grafik 4.10. waktu throughput skenario ring 10 node    ............................... 98 
Grafik 4.11. waktu throughput skenario acak 5 node   ................................. 99 
Grafik 4.12. waktu throughput skenario acak 10 node    ...............................101 
Grafik 4.13. waktu packetloss skenario sambung 5 node    ...........................102 
Grafik 4.14. waktu packetloss skenario sambung 10 node     ........................103 
Grafik 4.15. waktu packetloss skenario ring 5 node    ..................................104 
Grafik 4.16. waktu packetloss skenario ring 10 node    ................................105 
Grafik 4.17. waktu packetloss skenario acak 5 node    ..................................106 
Grafik 4.18. waktu packetloss skenario acak 10 node     ...............................107 
Grafik 4.19. waktu jitter skenario sambung 5 node    ...................................109 
Grafik 4.20. waktu jitter skenario sambung 10 node   ..................................110 
Grafik 4.21. waktu jitter skenario ring 5 node    ...........................................111 
xxi 
 
Grafik 4.22. waktu jitter skenario ring 10 node    .........................................111 
Grafik 4.23. waktu jitter skenario acak 5 node    ..........................................113 
Grafik 4.24. waktu jitter skenario acak 10 node    ........................................114 
Grafik 4.25. waktu delay skenario acak packet heterogen    .........................115 
Grafik 4.26. waktu throughput skenario acak packet heterogen   .................116 
Grafik 4.27. packetloss skenario acak packet heterogen    ............................117 






















Routing protocol memiliki banyak metode dalam 
pengimplementasiannya di dunia jaringan komputer. Metode – metode routing 
protocol yang sering digunakan oleh administrator jaringan komputer adalah RIP, 
IGRP, OSPF dan EIGRP,  namun saat ini metode RIP dan IGRP mulai 
ditinggalkan oleh administrator jaringan komputer karena metode RIP dan IGRP 
kurang maksimal dalam penerapannya di dunia jaringan komputer. Para 
administrator jaringan komputer memilih beralih ke routing protocol OSPF dan 
EIGRP karena routing protocol tersebut merupakan teknologi routing protocol 
yang baru dan lebih maksimal dalam penerapannya di dunia jaringan komputer. 
Routing protocol baik OSPF maupun EIGRP keduanya memiliki 
kelebihan masing – masing, untuk itu penulis membuat sebuah penelitian dari 
kedua routing protocol tersebut dengan membandingkan nilai Quality of Service 
(QoS). Penulis melakukan penelitian perbandingan nilai Quality of Service (QoS) 
dari kedua routing protocol tersebut untuk mengetahui kelebihan masing - masing 
routing protocol sehingga bisa diketahui routing protocol mana yang kinerjanya 
paling baik. 
Penulis melakukan penelitian perbandingan kedua routing protocol 
menggunakan software Network Simulator 2. Software ini merupakan software 
yang cocok untuk mensimulasikan sebuah jaringan komputer dalam 
memperhitungkan nilai Quality of Service (QoS). 
Hasil dari penelitian yang telah penulis lakukan, bahwa routing 
protocol EIGRP maupun OSPF keduanya memiliki selisih nilai rata- rata QoS 
yang tidak terlalu besar sehingga kedua routing protocol tersebut dapat digunakan 
dalam berbagai kondisi jaringan komputer. 
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